Precentral sulcal complex of the human brain: morphology and statistical probability maps.
The morphology of the precentral sulcus was examined via 3D visualization in 40 structural magnetic resonance images of the human brain to define its common features and their variability. The precentral sulcus is composed of two distinct sulcal configurations: 1) the inferior precentral sulcus (IP), situated caudal to the inferior frontal sulcus, and 2) the superior precentral sulcus (SP), caudal to the superior frontal sulcus. The SP was usually a single connected structure, and only in 24% of cases studied did it consist of two separate folds. The caudal end of the superior frontal sulcus and the SP merge on the surface of the brain. However, a clear separation can be established in 72% of cases by analyzing the morphology of the depth of this region in serial sections. Two or three small sulci can be identified in the area between the SP and the midline: the medial precentral sulcus, the marginal precentral sulcus, and a paramidline sulcus. The IP is composed of three different parts: a dorsal and a ventral branch, both oriented vertically, and a short horizontal extension. The ventral branch forms the caudal border of the inferior frontal gyrus, the dorsal branch forms the caudal border of the ventral portion of the middle frontal gyrus, and the horizontal extension runs in a rostrodorsal direction into the middle frontal gyrus. These three structures are closely related to each other but can, in most cases, be separated in the depth of the inferior precentral sulcal complex.